A high-quality diet in childhood is important for optimal growth and development and can help children maintain a healthy body weight. The Dietary Guidelines for Americans (DGA) describes a healthy diet as one that increases intake of nutrient-dense foods such as fruits, vegetables, whole grains, and low-fat and fat-free dairy products and limits consumption of solid fats, added sugars, and refined grains. 1 Most children in the United States consume too many low-nutrient, energy-dense foods and do not meet recommendations for intake of fruits and vegetables. 2 These suboptimal dietary patterns put children at risk for obesity, chronic diseases, and poor health. 1 Dietary patterns have been shown to track from early childhood to later childhood 3 and adulthood, 4 making it important to establish healthy eating patterns at an early age.
Children' s eating behaviors and food preferences develop early and are influenced by a variety of factors. Infants have an innate preference for sweet and salty flavors and an innate dislike for bitter flavors. 5 These preferences can be modified by repeated exposures to different flavors. 5 Exposure to flavor begins in utero, when flavors from the mother' s diet are transmitted to amniotic fluid, and continues with early infant milk feeding. A mother' s diet is reflected in her breast milk, exposing breastfed infants to a variety of tastes, whereas formulafed infants are typically fed 1 brand of formula, providing little variation in flavor. 5 Experimental studies have shown that compared with formula-fed infants, breastfed infants are more accepting of new foods during infancy. [6] [7] [8] This may contribute to breastfed infants being less picky 9 and more willing to try and like new foods 8, 10 than formula fed infants.
Although these experimental studies suggest breastfed infants may be more willing to eat foods such as fruits and vegetables in the short term, it is less clear how early infant feeding is associated with longer-term dietary patterns. Using principal components factor analysis, a nationally representative study from Australia found breastfeeding duration associated with a "healthy, meat, and vegetable" pattern but not with a "noncore food group" or "combination" pattern at 2 to 8 years of age. 11 Noncore foods included whole-fat dairy products and sweetened cereals and biscuits, and the combination pattern included candy, pasta and rice, nuts and seeds, and cakes and chocolate. A recent analysis of 4 European cohorts from the United Kingdom, France, Greece, and Portugal found that longer breastfeeding duration was consistently associated with higher fruit and vegetable intake in children 2 to 4 years old. 12 Another study from Quebec, Canada found that children exclusively breastfeeding for $3 months were more likely to consume $2 servings of vegetables per day at 4 years of age, compared with infants who were formula fed or never exclusively breastfed. 13 Our objective was to describe how any and exclusive breastfeeding duration were associated with frequency of consumption of foods and beverages at 6 years of age.
METHODS
The Infant Feeding Practices Study II (IFPS II) is a longitudinal survey of mothers interviewed during the third trimester of pregnancy and approximately monthly throughout their infant' s first year. Eligibility criteria included that the mother be $18 years old and the infant be a singleton born at $35 weeks' gestation, weighing $5 lb, and without medical conditions that would affect feeding. In 2012, when children from IFPS II were approximately 6 years of age, mothers were contacted to participate in a crosssectional Year 6 Follow-Up (Y6FU) study. 
Infant Feeding
Each of the IFPS II postnatal surveys, administered at approximately monthly intervals, included a food frequency chart that asked about an infant' s intake within the past 7 days. Infants were considered to be exclusively breastfeeding at each survey time point that they received only breast milk but no other solid or liquid. On the first survey where the mother indicated she was no longer breastfeeding, she was asked how old her baby was when she completely stopped breastfeeding or pumping milk; we used these data to categorize breastfeeding duration. For infants missing data on breastfeeding duration (n = 160), recall data from Y6FU were used to categorize duration. We categorized breastfeeding duration as never breastfed, .0 to ,6 months, 6 to ,12 months, and $12 months. Exclusive breastfeeding duration was not asked directly but estimated as the midpoint between the infant' s age the last time the mother indicated exclusively breastfeeding and SUPPLEMENT ARTICLE the first time she indicated she was not exclusively breastfeeding. We categorized exclusive breastfeeding duration as never breastfed, breastfed but never exclusively, ever exclusive to ,3 months, and $3 months. No recall data from Y6FU were available to categorize exclusive breastfeeding duration for those missing data.
Child Diet
The Y6FU included a 28-item dietary history screener that asked about frequency of consumption (times per day, times per week, times per month, or did not eat) in the past month among these 6-year-old children. This diet screener was adapted from the 26-item Dietary Screener Questionnaire developed by the National Cancer Institute, National Institutes of Health, and used in the 2009-10 National Health and Nutrition Examination Survey. 15 We were interested in assessing consumption of foods and beverages generally consistent with the categories that the DGA encourages Americans to eat more of or to limit; however, we were limited by the broad food groupings used in the diet screener, and these categorizations are often not completely comparable. For example, our screener did not distinguish between lower-and higher-fat dairy products. The food and beverage categories examined were "water" (tap, bottled, or unflavored sparkling water), "milk" (all types, to drink or on cereal), "100% juice" (100% pure fruit juice or 100% pure vegetable juice), "vegetables" (green leafy or lettuce salad with or without other vegetables; nonfried potatoes such as baked, boiled, or mashed potatoes, potato salad, or sweet potatoes; other vegetables, fresh, frozen, or canned; tomato sauces including salsa, spaghetti with tomato sauce, or mixed into foods such as lasagna), "fruits" (fresh, frozen, or canned but not including juice), "sugar-sweetened beverages" (regular soda or pop that includes sugar, not including diet soda; sweetened drinks such as Kool-Aid, lemonade, sweet tea, Hi-C, cranberry cocktail, or Gatorade), "sweets" (ice cream or other frozen dairy desserts such as frozen yogurt or sherbet, not including sugar-free kinds; sweet foods including candy, cookies, cake, doughnuts, muffins, and toaster pastries), and "savory snacks" (popcorn; snacks such as potato chips, corn chips, pretzels, or crackers). We did not include fried potatoes in the vegetable category because we were interested in assessing intake of vegetables as a healthier dietary component.
Covariates
All covariates are from the baseline IFPS II study. Maternal characteristics included age (18-24, 25-29, 30-34, $35 years), race or ethnicity (non-Hispanic white, non-Hispanic black, Hispanic, other), poverty income ratio (,185%, 185%-349%, $350%), education (high school or less, 1-3 years of college, college or beyond), prepregnancy BMI (,18.5, 18.5-24.9, 25.0-29.9, $30.0), marital status (married, not married), and participation in the Special Supplemental Nutrition Program for Women, Infants, and Children any time in the first year of the infant' s life (yes, no). Infant characteristics included gender, birth weight (,2500, 2500-3999, $4000 g), gestational age (,37, $37 wk), and whether the child had older siblings (yes, no).
Analytic Sample and Statistical Analysis
Data from IFPS II and Y6FU were available for 1542 participants. Of these, 14 were missing data on diet at 6 years, 1 was missing data on breastfeeding duration, 14 were missing data on exclusive breastfeeding duration, and 163 were missing data on covariates. Data were missing for .1 variable for some children, giving a final analytic sample of 1355. Participants included in the analysis were more likely to breastfeed longer and be white, older, and more educated, with normal prepregnancy BMI compared with those excluded from the sample.
For each food or beverage group, frequency of consumption at 6 years was converted to times per day. We calculated mean, median, and 25th and 75th percentiles for each food and beverage group overall and median frequency of intake by any and exclusive breastfeeding duration. Because data were skewed for nearly all food and beverage groups, we used a Kruskal-Wallis analysis of variance test to examine whether daily frequency of consumption differed by any or exclusive breastfeeding duration; this is a nonparametric test that assesses differences in sample distributions. We additionally conducted analyses using the geometric mean instead of the median, and results were consistent, so only data on medians are presented. For those food and beverage groups where frequency of consumption differed significantly (P , .05) by any or exclusive breastfeeding duration, we conducted separate multivariable logistic regression analyses. The outcome variable for each model was dichotomized as above versus at or below the median daily frequency of consumption. Models were adjusted for all covariates described earlier.
RESULTS
The mean, median, and 25th and 75th percentiles of daily frequency of consumption for each of the food and beverage categories are presented in Table 1 . Median daily frequency of consumption ranged from 0.27 for sugar-sweetened beverages to 3.00 for water. Median frequency of consumption of water, fruits, and vegetables was higher among children with longer breastfeeding durations, and frequency of consumption of 100% juice and sugar-sweetened beverages was lower among children with longer breastfeeding durations; there was no association between breastfeeding duration and frequency of consumption of milk, sweets, or savory snacks (Fig 1) . These relationships were consistent for exclusive breastfeeding duration, except that the association with frequency of vegetable consumption was no longer significant (P = .08; Fig 2) .
In adjusted analyses, compared with children who were never breastfed, children breastfed for $6 months had higher odds of consuming more than the median daily frequency of fruits at 6 years of age, and children breastfed $12 months had higher odds of higher frequency of consumption of water and vegetables (Table 2) . Breastfeeding for $6 months was associated with lower odds of consuming more than the median daily frequency of sugarsweetened beverages at 6 years. There was no significant association between breastfeeding duration and 100% juice consumption in adjusted analyses.
Compared with children who were never breastfed, children exclusively breastfed for $3 months had higher odds of consuming more than the median daily frequency of water, fruits, and vegetables, and lower odds of consumption of 100% juice and sugarsweetened beverages at 6 years. We conducted an additional analysis limiting our sample to only children who were ever breastfed (n = 1172). Generally the results were consistent, showing that longer durations of any and exclusive breastfeeding were associated with higher odds of consuming more than the mean daily frequency of water, fruits, and vegetables and lower odds of consuming sugar-sweetened beverages and 100% juice (data not shown).
DISCUSSION
We found that both any and exclusive breastfeeding duration were positively associated with frequency of consumption of foods and beverages generally consistent with categories the DGA recommends consuming more of, such as fruits and vegetables. Any and exclusive breastfeeding was inversely associated with consumption of sugarsweetened beverages, a major contributor to added sugars, and 100% juice, which the DGA recommends limiting. This suggests that in this cohort, among the food and beverage groups we examined, longer durations and exclusivity of breastfeeding generally reflected a healthier dietary pattern at 6 years of age. The associations with fruits and vegetables may result in part from children exposed to breast milk being more willing to accept new foods, 8 because reluctance to try new foods has been associated with lower fruit and vegetable intakes. 16 Data on the association between breastfeeding and sugar-sweetened beverage intake are limited. One national study from Norway found that among 12-monthold infants, breastfed infants had a significantly lower mean daily intake of sugar-sweetened beverages than nonbreastfed infants. 17 The authors did not speculate on the reasons behind this association.
Another explanation for our findings is that women who choose and continue to breastfeed may be more likely to encourage consumption of healthful foods and limit consumption of less healthful 
FIGURE 1
Median daily frequency of intake of various foods and beverages at 6 y, by breastfeeding duration. *Medians vary significantly by breastfeeding duration, P , .05.
foods by their children than women who do not breastfeed. Women who breastfeed longer have been shown to have greater intake of fruits and vegetables themselves, 18, 19 and maternal dietary preferences are important independent predictors of children' s dietary preferences. 20 However, in the UK and Portuguese cohort studies where data on maternal diet were available, longer breastfeeding durations remained significantly associated with higher fruit and vegetable intakes in childhood after adjustment for maternal fruit or vegetable intake. 12 Sociodemographic characteristics associated with longer durations of breastfeeding, such as higher income and education levels, 21 have also been associated with higher intakes of fruits and vegetables 22 and lower intakes of full-fat dairy, 23 added sugars, 24 and a junk food pattern characterized by high-fat, high-sugar, processed, and convenience foods. 25 Although we have adjusted for many of these socioeconomic factors, there may be other differences, such as culture or environmental characteristics that we were not able to control adequately.
Several studies have examined the association between breastfeeding and chronic health outcomes, including child obesity and metabolic illness. Many of these studies have not considered, or considered only limited aspects of, dietary intake in analyses, and residual confounding is often given as a reason for discrepancies in results. 26, 27 Our results indicate that child diet may be influenced by breastfeeding duration and thus may serve as an important confounder or mediator in the relationship between breastfeeding and chronic health outcomes in childhood that should be considered in future studies.
Our analysis has several strengths and limitations. The study design of IFPS II and Y6FU allowed detailed information to be collected through infancy and at 6 years with a short recall period, reducing the potential for recall bias and allowing us to control for multiple confounders. However, the sample is not nationally representative, with women in the analysis typically more educated and of higher income than women in the general population. Dietary intake at 6 years was based only on frequency of consumption and did not collect portion size information to evaluate total intake. The dietary screener used to assess this information has not been formally validated in children of this age. Finally, we
FIGURE 2
Median daily frequency of intake of various foods and beverages at 6 y, by exclusive breastfeeding duration. *Medians vary significantly by exclusive breastfeeding duration, P , .05. were able to examine only select food groups and could not look at an overall dietary pattern.
CONCLUSIONS
The association of breastfeeding with more frequent water, fruit, and vegetable consumption and less frequent sugarsweetened beverage consumption later in childhood may be an important factor to consider when examining associations between breastfeeding and the developmentofobesityandotherchronicdiseases.
There is substantial evidence documenting the many benefits of breastfeeding; improved child diet may be 1 additional benefit. Additional research could probe the reasons that breastfeeding is associatedwithchild diet. In the meantime, all mothers should be supported to meet breastfeeding recommendations.
